Serum of the pregnant donkey, like that of the mare, contains a gonadotrophin of chorionic origin. The chorionic gonadotrophin of the donkey (dCG) has been isolated in purified form from the serum of pregnant donkeys using methodology previously employed for the purification of pregnant mare chorionic gonadotrophin (eCG). Unlike eCG, dCG is predominantly an LH in biological tests. In the in-vitro rat Leydig cell assay, dCG was as active as eCG, but in the in-vitro rat seminiferous tubule assay for FSH and in the augmentation assay, dCG was considerably less potent than eCG (1\p=n-\10%). Specific rat testis radioreceptor assays for LH and FSH also showed dCG to be at least nine times more potent in LH than in FSH activity. Chemically, dCG was found to be similar to eCG in fractionation behaviour and glycoprotein nature. However, dCG had significantly less carbohydrate (31%) than had eCG (45%) and several differences were noted in a comparison of amino-acid compositions. A single amino-terminal residue, phenylalanine, was detected in dCG. Immunologically, dCG cross-reacted in homologous radioimmunoassays for eCG, equine LH and equine FSH, but its inhibition curves were all non\x=req-\ parallel with those of the respective equine gonadotrophin standards.
INTRODUCTION
Pregnant mares produce a gonadotrophin of chorionic origin (Allen, Hamilton & Moor, 1973) which is present in high concentration in the serum during early pregnancy (Cole & Hart, 1930) . This material has been referred to as pregnant mare serum gonadotrophin (PMSG) . Since it is of trophoblastic cell origin and thus homologous to human chorionic gonadotrophin (hCG), a more appropriate designation for this hormone is equine chorionic gonadotrophin (eCG) . Unlike the well-characterized human chorionic gonadotrophin, which exhibits almost exclusively luteinizing hormone (LH)-like biological activity (Brody, 1969; Louvet, Harman, Nisula, Ross, Birken & Canfield, 1976) , eCG is approximately equipotent in follicle-stimulating hormone (FSH) and LH bioassays (Papkoff, 1974 (Papkoff, , 1978  Stewart, Allen & Moor, 1976) . Other equids, including donkey (Bell, Loraine, Jennings & Weaver, 1967) and zebra (King, 1965) also secrete appreciable quantities of gonadotrophin during early pregnancy. Although the physicochemical properties of these other equine hormones have not been studied, the use of rat testicular radioreceptor assays has demonstrated a major difference in the biological activities of the chorionic gonadotrophins secreted by horses and donkeys, the former expressing a much higher ratio of FSH-like to LH-like activity than the latter (Stewart, Allen & Moor, 1977) . This paper describes the isolation and purification of donkey chorionic gonadotrophin (dCG) from pregnant donkey serum and compares the chemical and biological properties of this material with those of the equivalent horse chorionic gonadotrophin (eCG) purified from pregnant mare serum.
MATERIALS AND METHODS
Purification procedure A lyophilized sample of pooled serum (2812 ml), collected in Cambridge from five donkeys between 60 and 7Í days of gestation, was sent to the Hormone Research laboratory, San Francisco, California, U.S.A., and reconstituted to the original volume with water at 4°C. The gonadetrophin was then extracted and purified in a similar manner to that previously described for eCG Schams & Papkoff, 1972 using highly purified eCG as standard (15 000 i.u./mg; Schams & Papkoff, 1972) . In addition, the LH and FSH biological activities of the more purified fractions were measured using a modification of the in-vitro rat Leydig cell assay for LH (Ramachandran & Sairam, 1975; Licht, Bona Gallo, Aggarwal, Farmer, Castelino& Papkoff, 1979) with highly purified ovine LH (G3-222B; 2-7 NIH-LH-S1; Papkoff, Gospodarowicz, Candiotti & Li, 1965) as standard and a cyclic AMP rat seminiferous tubule assay for FSH (Rao & Ramachandran, 1975) with highly purified ovine FSH (G4-150C; 25 xNIH-FSH-Sl; Papkoff, Gospodarowicz & Li, 1967) as standard. The hCG augmentation assay was performed as described by Steelman & Pohley (1953) . The FSH and LH receptor-binding activities of purified dCG were measured in rat testicular radioreceptor assays as described by Stewart et al. (1976) using highly purified preparations of human FSH (LER 1575C; 144 NIH-FSH-S1; Reichert, 1972) and human LH (DEAE-I 27/1/69; 2-83 NIH-LH-S1; Stockell-Hartree, 1966) as standards.
Chemical characterization
Chemical characterization of purified dCG included determination of amino-acid com¬ position in an automatic amino-acid analyser by the method of Spackman, Stein & Moore, 1958; amino-terminal residue analysis by the dansyl technique (Gray, 1967; Woods & Wang, 1967) , and carbohydrate determination by micro-colorimetric techniques as described earlier (Licht. Farmer & Papkoff, 1976) .
RESULTS

Hormone purification
The method used in the present study for purifying dCG was very similar to that employed for eCG except that the initial 50% ethanol precipitation step was carried out at pH 7-5 rather than 4-5. This modification prevented partial precipitation of the hormone at this step. Gel filtration of donkey chorionic gonadotrophin (dCG) on a column of Sephadex G-100 in 005 m-NH4HC03. The column size was 2-5 90 cm and the tube volume was 3-6 ml. The dCG eluted with a ratio of elution volume to void volume (VJV0) of 1-27 (peak A). The yield was 115 mg. The material pooled from tubes 17 to 21 (peak B, 1 -5 mg) had dCG activity (0-6 ), and the third fraction (peak C, 5-1 mg) was virtually inactive as assessed by equine chorionic gonadotrophin radioimmunoassay.
The material eluting from Sephadex G-100 with a ratio of elution volume to void volume ( K/ K)°f ! '27 ( Fig-1 » peak A) had the highest specific activity in the eCG RIA and was used for studies to characterize dCG. The final yield of dCG was 115 mg which represented 0-4 mg/1 starting serum. There was also significant activity associated with the area designated (Fig. 1 ) . This material had a potency of 0-6 relative to the dCG eluted in peak A, in both the eCG RIA and the rat Leydig cell assay. This activity could have resulted from the presence of the predominant form of dCG (peak A) in fraction or of a somewhat different form of dCG. The fraction designated peak C had only 4% activity compared to dCG, peak A. Tables 1 and 2 show the carbohydrate and amino acid composition data obtained for dCG compared with eCG. Table 1 shows that dCG had appreciably less total carbohydrate (31 %) and sialic acid (6-8%) than eCG (45 and 10-2% respectively). Amirto-terminal analysis indicated the presence of only one amino-terminal residue, phenylalanine, rather than the (Table 2) .
Chemical characterization
Immunological, biological and receptor assays Although dCG in immunological assays showed significant cross-reaction in the eCG RIA, its dose-response curve was non-parallel to that of purified eCG (Fig. 2) . Donkey chorionic gonadotrophin was also quite active in both equine LH and FSH radioimmunoassays , and the inhibition curves were again non-parallel to the respective standards in both assays (data not shown). Therefore, potency estimates relative to the horse gonadotrophin standards could not be calculated. However, each of the principal fractions obtained during purification was assayed in a single eCG RIA as shown in Fig. 2 . An increase in activity was observed as purification proceeded and the final product (dCG) was considerably purified compared with unfractionated pregnant donkey sera.
In-vitro bioassays specific for LH and FSH were used to determine the biological activity of the purified dCG (Table 3 ). In the LH assay, in which testos erone production in rat Leydig cells was measured, dCG was essentially equipotent to eCG. However, dCG had very low FSH activity in the assay measuring cyclic AMP production m an immature rat tubule cell preparation, having 4% of the activity of eCG. The FSH activity of a dCG preparation purified from another pool of sera was also very low in the in-vivo hCG augmentation assay: no detectable response being observed with 200 pg ( <0·3 NIH-FSH-S1). The low yield of the dCG preparation described in this paper precluded an extensive hCG augmentation assay of this material. In the radioreceptor assays (Table 3 ) dCG had significant LH activity, although it was much lower than that of eCG, and very low FSH activity. Thus, in both bioassays and receptor assays, dCG had a very low FSH : LH activity ratio. . However, the levels of chorionic gonado¬ trophin in pregnant donkey sera are also much lower than the levels in pregnant mare sera (Allen, 1975) .
The dCG was judged to be purified on the basis of its symmetrical elution profile from gel filtration and the presence of a single amino-terminal residue. It was found to be similar to eCG in terms of purification behaviour and glycoprotein nature, and is of a similar molecular size, as shown by the fact that both chorionic gonadotrophins elute from Sephadex G-100 with a VJV0 ratio of 1-27. There were, however, significant differences in chemical composition between the two hormones. Both content of total carbohydrate (31 %) and sialic acid (6-8%) in dCG were appreciably lower than the levels in eCG (45 and 10-2% respectively) and were more similar to the levéis of these constituents found in hCG (30 and 10% respectively; Bahl, 1973) . This in turn suggests that the in-vivo half-life of dCG may be shorter than that of eCG (26 h in the rat, Parlow & Ward, 1961; 6 days in the horse, Catchpole, Cole & Pearson, 1935) and perhaps closer to that of hCG (4-9 h in the rat; Parlow & Ward, 1961) . If this is the case, it may explain the lower concentrations of gonadotrophin in serum of donkeys at 60 days of gestation than those in serum of mares at the same stage of pregnancy (10-20 v. 50-150 i.u./ml; Allen, 1975) .
Despite the differences in carbohydrate content noted above, no significant differences were seen in the amino-acid compositions of dCG and eCG except for the higher tyrosine content in the former. Comparison of the amino-acid composition of dCG with that of equine LH and FSH (Licht et (Pierce, Liao & Carlsen, 1973) .
The immunological data obtained also indicated differences between dCG and eCG. Although dCG showed significant cross-reaction in the eCG RIA (Louvet et al. 1976) , dCG is more similar to eCG than to hCG in this regard. Recent studies in our laboratory (Papkoff, 1978; Licht et al. 1979) have shown that eCG is predominantly an LH-like molecule in terms of its chemistry and immunochemistry, and that equine pituitary LH shares with eCG the feature of significant intrinsic FSH activity. Our data with dCG has demonstrated that a gonado¬ trophin isolated from another species of equid shares this characteristic of dual gonado¬ trophic activity, although dCG has a much higher LH : FSH activity ratio than has eCG.
